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Ye 0 Paton; Pro gress in the Pcvelopmentof Au tom»Uc_Cu; 
last Tvo_to Th ree Years' ! Avtogennoye Peio (1950' no. 11, FP3/-> 

a. A summary covering briefly the marked increase in *** ^ 7 thl ® 1 ** Xii ** 

method, and research and development projects carried out since W7. 0t 
metallurgical interest: 

1, since this type or aiding makes it possible to wld structures such as bridges 
and ships, vhich vere fortserly not voided, it has been realited 
carbon steel is not s*-;i -factory for this purpose. In ^ * . ** ,!!!! 
determined that rimmed ateel has inadequate duotility and that itis necessary 
to use killed steel. A suitable specification has been vorked out yitb the 
Me^lt that already in 1950 , 2,500 (metric) tons of bridge construction have 
been velded. 


2. During this neriod special fluxes have been developed for alloy end mediua- 

csrbon at -tie. Particular attention has been paid to the problem of intergranular 
corro-.-. - =3 austenitic steel (both solid and clad); the best results have been 
obtained T »ith the addition of colusbiua to the veld depot it. 


3. Sene trouble has been encountered vith excessive reduction of phosphorus from 
the ferromanganese in the flux, so the veld deposit has higher phosphorus 
contents thsn -Permitted by the specifications. 


b. 


The problem of inadequate toughness -ad ductility of structural carbon steel ia 
reminiscent of trouble vith velded ships ia the UF during the var. The types of 
testa used and tfc- general approach appear to be similar to those used here. It is 
not clear, however, vhether there vere significant failures in the UECR that led 
to this concern vith toughness, or vhether the possible danger ’•as pointed out 
merely on the basis of theory and laboratory vork. 


gather interesting speculations might be based on the final corslu r-ion that killed 
steel must be used in viev of the emphasis placed on welding fo> this type of 
application. It is veil known that the yield of finished product is less for 
killed than for rimmed steel. Also, steel plants must have special equipment for hot 
topping to produce killed ateel. These facts were brought out In the V? during the 
discussion of the possibility of specifying killed steel only for ships; It was 
then stated that there was not sufficient hot-topping capacity to produce all ship 
plate from killed steel. There is no indication that this factor vhs taken into 
consideration in the USSR. It is, hovever, mentioned that the ministry for the 
metallurgical industry at first scoffed at the idea that special steel should be 
used and insisted it was up to the welding industry to devise methods that «o*ild be 
satisfactory for any steel. Naturally, there is one significant difference in that 
service temperatures might be appreciably lover in parts of the USER in winder than 
those that would be normally encountered with ships. The laboratory vork, however, 
appears to have been based on a temperature of -40 F, which is similar to that used 
y- in joma of the laboratory vork in the US . 
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c. Mention in made of the need for further cooperation in connection with the develop- 
ment or weldable high-strength low-alloy steels? which ere sold to be used to an 
increasing extent. One of the serious deficiencies of these steels if stated to be 
their low’ to«ftbret?8 and high notch sensitivity. This type of steel is also widely 

* used in the US , but the factor of good weldability has generally been one of the 
prerequisites in selection of suitable compositions. 

d. Austenitic chromium-nickel ateei If said to b» used widely in industry, both solid 
and clad. This would also be true in the UP i likewise, it has pent- rally been 
held here that weld deposits of these steels mist contain a certain Moruat of 
colw v it!» if the steel* is to be used under condition-' that might cause intergranular 
eorrcs.os. The exception, not mentioned in the prc-ent r->pcr, would be the "Of* 
grades with a guaranteed maximum carbon cf O.CH4, -a- usably ‘.''axe extra- lov- 

: ten types were iv't being made in the WST-P in 1950 j olthcug! they were then 
■■■Mil able in the. US • 

e. The nacer h*s not been accurately proof -read. There for *«.- , a typogiaphlcal 

error of -300° for - 30 c . 


X 8 . PS Koltunov- standard for Ch eckin g the Sensitivity of Radiography and ^valuation of 
gcTgcCc" ~ In'RetcXa' by Gan Bn-Fad logrmpha. Avtegeaaoyc l>elb (l§>5^ -u- • b? pp d3??S 

a. A routine t practical paper. 

b. Of interest in the fact that the only source of gamma rayo given In the paper is 
radium tap.uleo. Radon 1 b not mentioned? nor are the various radioactive isotopes, 
ouch as cobsut 60. The latter have become reasonably readily available in the 

\ UP as the result of our atonic -energy program and we now being u'ed to a significant 
extent here for inspection of metals. 


/ 3. A M Mahs ra. and - 1 Kasatkin : In the Usefulness of Herd U for x;elJ:.. Avtogennoy* 
Pelo (is J) no, p? o/ii 

s. During 1SA6/1S-9 failure of automatic velds to sect stand'-id free -leal tests 
on butt del—.* led to rejections at rnsrions machinery plant-., The lantiVute of 
Electric we..dtng therefore made an extensive study of this tec*.. ; Apparently 
vorx vfi* done .. rly o:. carbon steels, } It was concluded- 

(1) free -bend testa on butt Joints do not "characterire the toughness of the veld** 
as statea in the specification. T^'.s test is not only uninformative but may 
cause rejection of satisfactory veils. 

(;?) Notched and unnotched longitudinal -bead-veld bend test.- i -re propo.rd. They are 
said to be Just as easy to make and Just as sensitive to small mucrodet ects as 
the frte-berd testa on butt Joints? but far more satisfactory e> an indication 
of the quality of velds. 

(3) Until the new type testa arc accepted? the results of free -bind tests on butt 
Joints should be evaluated only in conjunction with the result' of other teats 
and a careful study of the bend-tent fractures. No- rejections should be made if 
the elongation in the free-bend teat is over iCrt. 

.< b. The results are in general agreement with US work. 

' (1) Unnotched butt-weld bend tests have been included in U3 -tandards since 1920. 
The general consensus has been that these teats are relatively sensitive to 
changes in soundness? Joint design and restraint? and welding - roeedure? but 
relatively insensitive to composition? mode of deoxidation, theraal and 
mechanical history of the baae metal. As stated by Stout and Doty "...(such 
teste) tre insufficiently sensitive -to changes in the factors that affect 
veld&bflihy, especially for the lov-carbon structural steels." 

B B Stout and W D’0 Doty: Ve liability of Steels . Welding Re-.ewch 
Council (1953) 381 pp 

us GFFj.ciA.rs om,y 
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(2) Unnctched bced-veld bend tests fall in the saaw ge..erol category as unmatched 
butt-veld bend tests, but a number of notch-bend tests have teen found to be 
more sensitive to factors affecting weldability. Scae of the latter are similar 
to that proposed by Mai or a and Kasatkin. 

/ U, K K Khrenov and M M Bert : Veld-Metal Strength of Gas s in_i.> v .* far boo Steel. 
Avtcgennoye Delo (1953! no* *h~PP l75 

a. This r»sfT in ’Bt-.-nly a criticism, vith suggestions for changes, of cert-* m parts 
of l.h" utordard qualification rules fox welders. Most of the reiser teals with 
carton steel but the following points rtey be noteworthy 

veiling ha* not progressed for the past -0 yesr*. . Vole s present conditions 
the •:.>»? properties can net be obtained fro* g»s velds *i* from high-quality 
--r: :: rubrerged-src velds. 

a systraatia study of possible isprcvtwr.t*. is gas welds -Scu»a be male. 

: Cre method would be the use of <»lley-firel rods. vculd be the 

■•’iosibal clement considered as an alloying element, but small saouats of 
other eiisents such as chromium and nickel might ait-c b» inoluied. 

^emetines, however , an increase in the carbon contest and the presence 
of alloying elements increase the corosity of the veld metal as veil 
ns it* strength. Ter example, v-te: i»l reds of the *s-m* compcsitioa as 
10 xSSiA and 30 JthOSA are available but the tendency is to use unalloyed 
lev . -tar boa rods for gas welding these grades. lt> obtain the iwk aonpoaitloa 
; 'jV- and strength in the veld noted a* da the parent metal, the contents af 

", V'- carbon and alloying elements in th-s red i*ast be 60 /T04 higher than la the 

j* I' 4 parer.t metal; this may ooKpIlcnte the veld lag vroc-e • ». 

'b' The other n*' hod vould be the use of fluxes, which i.;« believed to be 
1, ' de*ir»blc *r4 necessary for g»s veidiug of lov-cixbcn steel, although 

they are net being used in the IN??. it should be pcviibie to develop 
.. > >! - fluxes that vould rot only serve the usual purxcv* of rea»vir« oxide 

from the surface, but vould else aid la refining and decvidiiing the molten 
i metal in addition to adding alloying element* tc the veld metal. It 

( would be advantageous if the flux served to decrease the sulfur content of 

j the veld metal* Preliminary work on the use of flexes for ges -veiling 

low.; arbor. steel has been promising. 

' "» 

b. It is veil known that certain changes in the composition of the red take place 
during welding. The statement that the carbon end alloy contents moot be 6o/?0£ 
higher in the rod is questionable. The third edition of the welding Handbook 
gives the following recovery values for the elements in 3C Xh-MA and 31 XfcGSA: 

per cent recovery vhrr. melted under neutral 
flame and when appreciable e.TCUats of 
deoxidirers are present 

terboa (up to O.cCflt) 100 
manganese 65 

silicon 50 

chromium 80/^5 

molybdenum 100 

c. In the US , as has apparently been the case in the USSR, fluxes; are not generally 
! uaed in gae welding low-carbon steel. On the other hand, the use of alioy-atehi 

rods for gas welding is fairly common in the USA. A 1950 pamphlet of Air Reduction 
X Co. on Gas Welding Supplies lists five 1 ^v-alloy steel rods, and one unalloyed 
mild-steel rod. Vanadium Rnd molybdenum are used for alloying purposes as well 
as the alloys mentioned by KhreDOv and Bort. 
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ro4^ hsv e 'ofua l b«n l «^d 0 f o r°lov^lLr t *te*r*he»t Oye i^I‘’ ' i£oalcyed 3c-.vson 

■s.s^iiS'cr 41 ' 

the parent metal 0 This is in airreecent v-»tv* 4 . fi siaLixe- composition to 

Khrenov and p <;r t) on 30 KhMA 'vVob -t . So '“ e ‘' Pr«*tice {.as described by 

< «* 30 w «o ", 2 csu^sw\rr*K* “ T~™ ill0) 

Mghr.r rtrength*. which Involve hea? t^at^nt be^. , or lAr- ^ 

cases. -vlcy-tt*"! red? kn T » “ oel °- « or vi-Mifsgi In these 

does r.'-t always m:«trh that of the* p-ir^nt^-tv and «•'. though the composition 

true IP *h. :r«o w p-.vrent aetm. ?reauaafci y thi, would ■,:» be 

> R vhon Wgher strength steels were used. 

A * Tl '“ 1 i '• t ~ a S of the chrodua-Bol ybdenua to S\VJ n« w>-n & »v * 

• -'icon >0 «fh63A would Lvdlcot- thvM^ v ^ ohrcuiua.naageaese- 

rsr-P for lev-alloy stw m o^ha^f - \\ ? W0 ^ bit ' Fwt fc - 3 ^ used In 

' dUtJJ » perns. a tor structural .••lrc-a'* -*-• /tv- 
Abdicates a special quality steel.) ' * (The A 


x 5 * |_V, Vershlntkl^r Impart rtrength of Welded .tol-t- .«• 

fo^constnjctldn ^ gffiSTg fe i r- Art^S SSSSm^T iMfr£ k ; % ~ 

a. The suggestion va s n»ie that Bessemer stee’ c-u'd be -a v 
of railroad ears. Since these cars operate for ‘a 

. ?* l0v ^*aPfr»tures, and since impact is mvo'ved. ec-n-Vt'l* i!":? V * * e , year 
' - ow te«?er»tures (>*ta-hrr) seemed of aost aSg^i.-^e I 

sections r Me fuli-si-e beans- othe>« S “S1 ance * ‘ e ’-' 8 were uade on large 

♦ha* *»*♦< s--e wsas, others short sections of l-beaas) as -p va, kwiv - 6 

■da. .ee.s sn jwuj. specimens vould net be conclusive Z77J*. . V ^ K)Wa 

oeeseoer steel could not be recommended for w , “T* sbcved that 

X because oi «.*, fcritUeness at low t4p5xaiw«^ *' allXCad 

b. .he gener") te?t -. ? procedure appears fui> y ftnt*'f»«to~v .,, 1 . 1 

large sections uM i QV temperature- \ Q v ''?* y ! P-'-r— cuiar.y the use of 

tested, nor is *ry Indication give^ * 0 f ‘ tbe^th^d t* filVfc c £ tia! 

The latter vould be most significant L the ^ S ' #ie * er steel - 

.• «^^^iTd24ss*g:,s2 ******* «**-> 

3 temperature;! Ne^t^^a £ *l°? Md *ven at low 

5< of the tot, i ingot tonnage. and^!h o”\h* 8 f ee?;e J iE *-J» w» i 9 under 

sschiaabiiity is the decS fSo^ •* * 3 ua * a * or bar vuere 


M Porker 


New Y 0ric ( 19 i^) p l6 


\ C ernes prcducticn. about T >Z r co:c ?“i?e6 about MW of the V 

production. Onea-'a! *,«»*.' Fre “ cb ^YCduotlcr.^ and Sj% of the Belgian 

lev-nitrogen 1c v-pho s pter^f ste^s thlt^e f* bei '' s developed to make 

vith those of bacis-tper.-hearth atisal. PpOEet - 10 hAY * Properties comparable 

a - sss »r/™ »»• «« i~. 

15 =“* *« »-*. «M^is.^ss2^srts.‘ cw,r - 

a. An oxygen- petroleum flame ia hiahlv 

medium-carbon steal to case depths a B high a B /?!! £ ’^^ Ce ^f^r.ing unalloyed 
about tvo and a half to three times an <J Pa t " aximuifl ® S3e aepth is 

flame without overheating the ^erofthe sLel! ^ ° btalned Vith “ °*^yLne 
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b. it 1ft set clear juet wh*t specific product, if nespt by ' petroleum . 

“*3il:Srl r “rr irs, 1 a ss*sr' 

foTLeper penetration of the heat >Uho.t overheating the 

surface toeta.lt 

. _ .. . i 1 1 vs e « h? r de n 1 ty . - t e t, . 1.1 1.19^9, 


.1 i «cvat.; Versatilit y of Ciyact.lv . ’.'Si U2 S S -H? . jUjU^ 1 
no. 6 , VP tA/PV# 9 * 

a v inslerp: Flame -Harden i ng - A E U^lb l h-Hf V .i Vw 
Machinery 53 (195<-') nc. • '* 

V d. Oxy/cetylene is by far the w»t popular fart for r ^ 

fuels bAve proved t-aV * factory U> «o» e*f«a !**'—<* ^ ' 

sodified. 


• ie l>t, but other 
.ftt suitably 


- st spa’swk $a~ s rir2W.sasEi 
sss.i-s ssr jsrssr 

published in the fir it place. 


^7, L Ye Fedotov : 


M,. dine Chromium Steel r. ATto*eax»ye Dels U9*h» tc. 6, pp 20/21 


a A reviev, ba*cd ca Soviet literature, of veiling procedure; for -traigbt chrosiu* 
steel* vitl. ’• ■ tC't Cr. Most attention la given to arc vcidin.'. 

b. The recocwendauca* in ti'ia brief reviev are highly convvntiiuv.:. MS interest in 

« * * w _ _ .1 «— < » Vf .ie ■** ftrld ' * ■ i XC i-V OciCr*Vffi- dCC*'CA?‘"ff 

i \ \ rrw* ~ r * t-e e J. * art side vtxfe v4„*.c*v an — ** ^ J „ 

w 1 r * 5 /'V Drc^rtic * A;Vh^v^ -fths* >\^ad»rd 

hri'.vlexujsfi a.nd *3?ro\5' c* cep prvj« * ^ +v.<« 

c^potit,.,. i T e> ii: 

jar* 

found limited use in toe WS » but the analy-is of one e.rctrode rheva a fc.gh 

silicon conte * (l.T*). 

•■ (?' No aentioc i" aada of alloy* in the intexwdiate t^vj;.c oi W.u< Cr * J* e *j 
{ *be-a is a fairly siteobie production of chrorlux-twlybdciwo ttee. v - tl ® 7 
&*£ -rLse ftt-cls are need mainly in the petroleum iniu-try -here better 
Sr^lio^r option resistance is desired then voui.d be obt ained -ith lover 

chromium contents. 

t x \ rn the diiCur.eioa of the grades vith 12/ it* Cr, a; cention it «ode of bhe lov 

" V harden-->blllty types, such ar> type 405* Ir the vH type fcneti*c<*s 'ds 

V To? Svlicstiopr such as vessel liners where coniiderabie Lidias i* Involved. 

.(h) Under the l6/l8* Cr heading, no aeatiha id x*** of the u. e of tit.anv^ In the 
\ US there has been a liraited production of type -39 i~!h a, -*-■ *iw-» 

vluch ic claimed to improve the properties after veldisg. 

(S) The reviev of the 20/30J, Cr steels ot-ntions various elements th« wy be used 

to improve grain structure and properties but states th vt cut ren. p.fteUce in the 
X UCCT. is based on the simultaneous addition of titanium and alveinus. In the JS 
the most coeason adiiltion for this purpose is nitrogen. Although the M .ian ot 
nitrogen in these steels differs from that of titanium end aluminum, the net ro-alt 
vorud pr-obfibly be comparable. 
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8. K A Udotov : Hlgh-Productivl t y Methods of Welding Developed by 
Avtogennoye Delu (1950) no. 11, PP o/X* 

* k eusmary of research and development projects at TeNIITMATh MTV. Much of the 

1ST™ S" i» »«»•» -«« «» »» >»“ 

Additional items of metallurgical interest; 

m Scecial fluxes have had to bo developed for submerged -arc velding of -,ts,lnless 
steel To obtain veld deposits resistant to intrcwnulur corrosion* the 
electrode must contain either about 2% Cb or 2% Ti* 


X (2) A nuob<- v of new electrodes has been developed, 
y “ Y(. o Pator.. ’Progress in the Ifcve'.QTvprat 4 

in the lJ\st Two to T hree YctiJ 

no. 11, PP }/V 


AvtcgcM^je Colo (195©) 


<b. ites A1 appears to be in conflict vith Teton's ^ott, which- ** c^iod spender t 

' vorh at the Institute of Electric Melding c« veil as at vW . & * 

r c « «n^«d l nc« 8 :«; toSSS** 

v o uid be used in the electrode under rertoir ccnd.Uion., tut •• *« as i- 

\toovn such > >itso4es have not been used couDercia.lv .a «-* * 

(») Again m cent ion is made ot tnc ’•extta-lov.carbon" grader, which «uid avoid or 
minimise '-he use of coluabiua cr titanium. 

(3) incorporation of either 2* Cb or £4 Ti in the electrode sil alacat certainly 
introduce i *t~ 'ultiea in fabrication of tbe roc. 

/c. In most onset - insufficient infon»tion is given cn the ncu t -tetrodes to permit 
' cowaent. 

V (l) TsL- 6, rvovevcr, is similar to the ‘0.5% Ko' electrode vilely us* in the US , 

X V mainly for the c use purpose of improving strength at tct». “>ture* up to about 

< 950* T. 

,2' TsL-lt *i s&id to be uicilax to T '--6, but vith 0.35/Co>v Cx to binder graphi- 
tieatirn. As mentioned in the reviev of Oding, the Soviet:, srpenr to have 
erwtaimtc . V graphlti r ation similar to that observed in the US . *he 
addition of about 0.5% Cr would give a material ieu.sr by grade A of A„TM A 
3Ql-52a T . This aate-ial was originally introduced as a graphit-tatior.-rei-istant 
substitute for the 0.5% *> grade. More recently, hovmver, preference seeas to have 
been given to grade E of ASTH A 301-52&T vith about 1% Cr and 0.5% Mo as a steel 
vith more resistance to graphlti cation. 

(31 TsL-12 and T;L-13 have been developed for voiding 21 tyh. vjiisb is celd to be 
\ used for boilers at temperatures up to about 1065*F. The TsL-i2 use* a lav- 
ssrboa rod and adds the aUojrs through the costing, v; He toe TsL-iJ uses a 
rod of composition s imilar to El *5%. This grade vas. discus; el preritusly under 
Oding, item C7. ..... 


yotcov xywy. 500 pp 


9. r £ Fh^ezov sad 5 M yashBerev t Air toastie Arc Mel; 
Avtogennc-ir- Dels 1-555) sc. 5, W 5/° 


uaier a fc-isie Flux. 


a. SettrislSsH. 1 1 a aw net tod. •=£ rafcua^e4-*m weldi B£j jreSZsa '. *d on tat idea -Jcax 
nut •S M.ix tucszzacL rs£. thie vseSdStog s aa g ga d-tSas vfLa»5 2® ^eet-issra «k si» 

-rex r ~~ t—--* 5 ' -tuctB^E 
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« ss srssr; s ss 

« s = = ssssi: s£S s 

sar “ 

rather than from the electrode. As a Better of ract, ccmpoei * l8 

^ SiSCuse^ris^eS^ by Sxing the solid iigredients with a 
fluid* such as vater glass, and briquetting. 

«> ssr r ”~ 

from completed velds. 

b. Fsccpt for novelty, the virtues of the proposed method *r* ret cl-- *. 

(1) Means for preparing and handling tvo fluxes must be provided. 

(?) The velder oust decide how much active flux ia needed. 

(3} The velds look no better than those that con be made with the conventional 
submerged-are process. 

X" US . 

c, in a footnote, the editor, cast veil-justified doubt on the proposed theory as 
to the major function of the flux, 

d. Many of the tests were made on SKhl-1, which is si^lar to Cor-Tsn, cne of the 
Yhigh strength lov -alloy grades widely used in the US » 

atu, & S& & — & Sis & §55 

C “9L *» - «8$* °-°o!o. “S&* °-^i 55 °-1 “ 

operating at very low winter temperatures. 

According to the 1952 United States Steel catalogue on this grade, it i, rel “4 1 ^ r 
XS* Se sub^sad-erc method. Ho special restrictions are 
electrode material used for the welding of structural carbon steel is recommended, 
SfSS^^nts necessary for strengthening the veld will be obtained by 
dilution with the parent metal. 

The mechanical properties given for SXhT.-l are similar to those published for Cor-Ten. 

Since World War II there has been considerable emphasis in the USSR on the advantages 
of high-strength . w-alloy steels, but this is one of the first papers reviewed that 
given an actual composition. At times it has been hinted that one °* tbr 
projects was to develop grades of this type that could be Produced from naturally 
alloyed iron ore. It is not known whether SKhL-1 is considered to be one of these 
grades. 

CGWFXBKKTIAI. 

US OFFICIALS ONLY 


Approved For Release 2001/09/11 : CIA-RDP80-00809A0005004201 1 8-2 



¥ 

5= 


Approved For Release 2001/09/11 : CIA-RDP80-00809MMS00420118-2 

Page 9 

COHFIDESTTAI 

‘ US OFFICIALS ONLY 


yio 


P H Bereikin: 

PP 21/22 


On the Weldability of Rimmed Steel . Avtogennoye Delo (1950) no. 5 f 


a In recent years there has been an Increasing use cf rimmed steel, 

^LtareeulriLt deep drawing, but difficulties have been encountered «ith veldablllty. 
Cracklng^and £ther defects found on veldlng tractor exhaust muffles of rlwedeteel 
ore attributed to nonunlforalty of composition and excessive nonmetalUc Inclusion*. 
iTie concluded that rimmed-steel sheet should not be used for welded that 

must be gas* - f water-tight, or that vill be subject to impact or alternating 

stresses in service. 

V b. Rimmed end semi -hilled steels are vidoly used in the UC and are 

to veld easily without cracking in the veld or adjacent tones. A ;* n *^”*** 
t ...off. rtf nine for example. Is voided from such steel;. A>IN A 5j->rT covering 

v>lJS end SeLless Steel Pipe makes no redactions in tSd^Th^win 

v«l hut does state that steel for grode B bcssemcr shall h ViUjd. The main 

veldlng procedure, vbere difficulty has been experienced with vu-» 
submerged-arc voiding vhere killed steel is sometimes preferred. It this case the 
trouble has been attributed to sulfur inclusions between the akin and core of the 

rimmed steel. 

« the brief description, it might be surmised that the trouble encountered in 

* tte USSR is at least^artly the result of higher sulfur con ^f' 5X“ U 

V of inclusions than would normally be expected in the UR - Th.* may the 

'' scat of this Soviet steel is being produced by a converter process matter thanj-d 
v,s-. b Berctkin does not specifically cover submerged-arc veld-ag, dn fact, 

rrt.r. « ... £utw. TM. 1* S.’XJf -S. « 

overcome the poor voidability by changes in prior condition ®. the dee.-, type or 
y electrode, cr welding procedure. 

H, V G Vagner and 0 G vcgner : 
pp es/it 


Electric Welding of I-Beact. Avtogennoye Delo (1950) no. 5, 


On* Of the leading auestioae in tha use of velded structures is the dynamic strength 

^idtS^roceae is the main difficulty. Ye 0 Paton'a conclusion as to the necessity 
mf using killed steel with present veldlng procedures la l o g icsl and i? 
to be followed, but many factories still have to weld rimmed s teel. The presea 
paper is intended aa a guide in the welding of rimmed steel. 

(1) It is impossible to eliminate all -rack, in velded structures of rimmed steel. 

A major factor is the great variation in segregation, sometimes even vithin 

single sheet. 

(2) At present rinsed steel should be velded only under constant supervision, and 
preferably in the shop and not in the field. 

(3) A series of tests is proposed for rimmed steel to he used for welding. 

(4) The output of standard killed steel must be increased, since only vithits 

' } ag, can more extensive use of electric veldlng for critical parts of structures 

be possible. 

<b. Three papers from about this period (the present paper, Beretkin and Pat*®) ^ 
point to difficulty in welding rlmeed steel. There is some guestion,hovev8r,a8 
to whether the basic trouble is in the actual welding process (as would be indicated 
* S£*L^d present authors), or whether it is in the inad.guat* toughness and 
ductility of the completed vsldmente (as indicated by paton). As 
X discussions of the other two papers, the former problem is not seri.us in -ue US , 
but the latter has received much attention. 

P N Bereskin: Qn the Weldability of Rismed Steel . Avtogennoye Dele 

Te o^toli ^Pr^a^s 2 ^ 2 ^ Development of Automatic 3 uh^«i : AroW^dlng 
in t.ha Last Two to 'xhree fears . Avtogennoye Delo (1555) 0)711, PP 37° 
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c. Certainly the testa advocated for rimmed steel to be velded vould be extremely 

^ x **P ie > the of making a sulfur print on each sheet, vhich is 

just one of the proposed tests, vould be tine consuming as veil as e^enslvj. 

d * 7 &XOnt the to use only killed steels for such velded 

parts leads to conjectures about the resultant decreased output of steel Also 
unless a good deep-drawing quality of killed steel has been developed (and it took 
time to do this in the US l, it is possible that dSSeSS? it 

P *"' ! prlOT “ v ' lai " e ***« •“« 

^ ^ on ^ iQue<i effectiveness, surface treatments applied to cutting tools durina 
lubrication wA be renewed after each sharpening, it is both cc- V^ t^ 

x ssiiiwrisrs: * 

ss.csajsas 

1. Apparently the process can be used only on high-speed-steel tools. 

£. Most of the work see*, to have been done vitto the carbon-graphite electrode. 

3 * gj“*“ ln llfe for type, of tools vary from “up to 20*“ to “up to 

"* 2 6tr * n ^ 0la * 

5. The Stalin automobile plant at Gorki saved rift rw-> 

of this treatment. * av * d Tia ' 000 ^les a year by the use 

* ^^i^ylwfi^S'LthS^^toiirof ihich^vTSt^ “T e ■** Tarlou * 

applied lubrication aid thus vould ito^LfSe ^ Mctcrn * u * 

c. There is soae reason - b- skeptical of the economic value of the process. 

Of “UP to 2034" are not very convSc!^. Therefore, increases in life 

*' gr ■ 

st at*. 

troUbiy tfa. ioriiyV£Si^L d ^i23?®^l? tl, ”«”*• »«« tk. US , 

‘t^t i. «r«. r L. gf JK;' ■SS.'Siijg “ *• * **>*. » 
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e. Smirnov speaks of high speed steel as RF1 (the 18-4-1 type) or its substitute*. This 
would, tend to indicate that at least some of the old standard 184 w steel is still 
being used despite the large amount of work carried out in the U5SP. on the 
development of lover alloy high speed steels. 

* 13 « D I Romanov ; On the Theory and Practi ce of Induction Heat ing Petal s fo r For cing and 
Pressing. AvtomODll'naya 1 t ratters ay a Promynhl ennol t ' (TObO) ”no . i,;,"pp JT,30 

a. A critical, review of (Soviet) literature with special reference to incorrect cost 
comparisons of Induction and furnace heating. Poaanov conclude- that the question 
of suitable heating methods needs further consideration and that cere attention 
should be paid to the quality of publications. 

< b. There has also been some use in the US of induction heating for forging or ether 
v »jt -working operations* bat a completely accurate -ompsriftn of tte cost of such 
voting methods as compared to furnace healing is not sittplt. S-t« of the factors 
' that have been given much weight in the US in cafe* where indue-.. . heaving has 
beta selected - for example, lees space required, lover ic*s of mti*l due to 
sidling, less die wear because of better surface of bested rev*! * apparently play a 
miner role in the USE3) where major emphasis is plated on r-ed.-c tier. rate, capital 
expenditure and operating cost, 

>;l4» I H Vasia and A N Malikov ; Forming Hollow Ports with Metall ic F crsble-dy . cad 
Avtcwobil naya i iraktorcaya Fromysbienaost' ; ISSuT »>: . 1 57 "?P 5 / m 

a. For mote than IS years, duraluminum parts isawe been formed in hydraulic presses 
with soft or nfinaetollie formblc-cka and rubber rioton*. The price-* has now been 
modified by 'he introduction of a table that fits lncide the container at the cod of 
the stroke. This serves to avoid wrinkling and to keep the rubber confined in its 
container. The combination of this modification sad more powerful presses wakes it 
possible to fora harder and thicker sheet - for example, stainless-steel exhaust mani- 
folds, alurai num-alloy sheet up to about 0 . 65 -in. thick, and lov-esrboa steel sheet 

up to 0.01 in. Tor high-production runs or heavier warts, the foimblcck* may be 
made of an nluaie.ua- silicon alloy, ox even steel, 

b. The original process was obviously similar to the Guerin pxcasss,, developed in the 

x US before the war. The "modification'' discussed is the present paper is ”■ pareatly 
-t not very different from some of those used is the US . 

X c. Many of the advantages listed by YW-js and Malikov apply in the US as v-U. Here, 
however, the Guerin process is used mainly for aircraft production* It is quite 
doubtful that It would be chosen for production runs of autoswtive parts, ruch as 
v the automobile headlights mentioned. It is generally considered in the it; 
that & satisfactory surface way be retained in automobile headlight* icvv.sa by 
wore economic and faster methods. 

X.15. P T Gorodnov ; Salva g e of Defective Gray-Iro n Castings by Welding . LiVeyaoye 
Prolzvodstvo (1555) no, 6 , pp 2/3 

a. Since the usual methods of repairing defective automobile and tractor casting* by 
gas voiding require an over-all pretax, tests were mode to determine tne 
feasibility cf eliminating preheating by arc welding. Steel electrodes were 
satisfactory but the finished veld was not machinable. Monel metal and bronze (8& Sn) 
electrodes gave machinable deposits. The castings still would not meet hydraulic 
requirements after ore velding because of microcraeka and pores in the transition 
tone and weld metal. Subsequent metallizing (aluminum, zinc or steel depending 
on application) remedied this failing so the castings could be made pressure tight. 


I 
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K b. in the US and Great Britain, it is generally StfSST* 

for oxyacetylen* torch welding with cast-iron rode «* ^ lf ever 

cooling where critical reqa ^^*“ ® l0 re<rilr cd! The "uiusl" method aeaticned by 
recommended where ^ e3 ^ e ^f!^*^ ^h^ Ind British practice than 
X Gorodnov seems to be mch »re In 11 m wl 6ee that ri0rc >dnov' a recoaaendation 

S'^TveldiS'tld metallising - even if perfectly satisfactory - *>*ld ** any cheaper 
or simpler than preheating and gas weldlDg. 

G E Bellev: Salvage ofCM tingaJg^^^-^^H- 

by Welding and Al lied Ket^cda . Foundry I.ade mu*s*X Uv?0) 
pp §57/21**, 2l5 

in the US pSab^-rriiSry^ 

for cast iron, A1 so , a < ^PP”"* The fact that either Monel »WL or bronme 

than the tin Bronte wntion ^ unimportant apolication where they were 

zfsiujr- .««• .» «»«. — - ***• 


Xc, 


^16. M M Turbovekiy : 


Molten Inoculation. Uteynoye Proiiwdstvo (1955) *»• 6 » PP l6 / i8 


" &S83SS3S3!S2i£ -SHE ... 

ferrotilioon) are: 

(1) temperature of iron being inoculated can be lower; 

(2) amount of inoculant doe* not need to be aa closely controlled; 


(3) greater reliability and uniformity of results. 


- as aimm SSSI 2235a. 

conventional inoculation are nom aa«^«ijr * method would require at 

headed Z supply the molten inoculant. 

OnW in cerS^P^TeMerr. li possible that his process might hare certain 
i .» , fot_lry regularly producing malleable iron and a 
advantages; for example, lx a xot_4ry ~o relatively high- 


)<17. B A Kaminskaya ; 
Prowyshiennost' 


H 




Reaming of Steel, 
no. li7wP3 


Avtowobil’naya i traktornaya 


a H-'Rh-speed machining in the USSR has been limited mainly to milling 

development in connection with the commercial production cf these drills will 
continue. 


Xb, 


t- tv, e ye ai BOo less attention has bean paid, to high-speed drilling and reaming 
^l^thS foris of machining; although solid twist drills of ^tered earbide 
a? well as tipped reamers and drills are being used on various types of metals 
including steel. 
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i. The tests were made on bevel gears of grade lOffbCT, vhich does not correrptnd to 
j' any of the standard US grades. The nearest equivalent vould be A.XSI-SAE 5120, 
vhich has aossevhat love” manganese (O.TO/O.9 Of, vs 0.8/1.1) and significantly 
plover chromium (0.70/0. yQ-J vs 1.0/1. 3). i’.oreover, the Soviet steel contains 
0.08/0.155!. Ti, (The O.rf figure in the text is obviously a typographical error for 
0.08.) 

(1) Vithtut titanium this grade would give a high carbon concentration in the case 
unless special precautions vere taken during c^rburiting (olid sarburlxing 
siedls, diffunion trestmcnt) , Such excess c&rbides *ay be advantageous in some 
applications involving vear, but ore generc lly consider#! undesirable in the 
< US because of the poor toughness and griwisbility of high •carbon cates. 

U) The general r-ubject of the Soviet u-.c of titanium in carburizing steel* has been 
■previously dir-cuased. There la no indication that titanium vould minimite a 
carbon build-up in the case. 


P Braun and P T. Voronav : 
Stal 6 (l$Uo> pp I8I/I8Q 


kjv Alloy yarburulng Steel-' . 


< A a Miokevich ; Chcmjco-Theraal Treatment of ste el. Ooaudnrstvennoe 
Kauchao-TekhnicVeskoe Xtdatel'stvo ttmaiuasstcoitcl’ aoi Literatury. 
Ataeeov (1950). h32 pp 

(3) with the ewphasl* on high-speed machining, it is rather surprising that no 
attention was given to the optimum microstructure of she teal being machined, 
or to the poanlhilitiee of using a free-aachining type of alloy steel. 

\ 18. K p Bunin , » H Uenll'ohenho and 0 I Ivnntaov r The Orlgli of ttrlngero of Graphite 


Inclusions m Malleable iron , Uteyaoye Frolivodetvo (19 <-) no, o, up £1/23 

a. A routine investigation, (Blmckheert) malleable iron ometimes chows graphite 
stringer 1 after annealing, vhich hive a deleterious effect on propertleo and 
particularly on toughness. This defect la caused by shrinkage pores, vhich form 
between the dendrite arms daring the final stage* of solidification. Graphite 
stringers can therefore ha avoided by improving casting and feeding practices. 

b. Although it ie stated that no information could be found In the literature on this 
type of defect, it appears to be similar to one discus- ed by Laplace he and 
attributed to the etae cause. Otherwise the present paper represents an adequate, 
unimaginative investigation. 

X H taplaachc : Las Prlncipales maladies da la. mal leab le a coeur pair 

at ieur diagnostic BlcrograpSique . Fonderie TTS^f ) nc. .’-k,'pp 50?/ 5 
'no." 15, PP 5W/58i 


y. 19. r. G Zbarchiy : P 
no, 6, pp 2b/89~ 


Idteyaoys Proixvodstvo (1952) 


a. Another scheme to avoid conventional inoculation. The cupola ir, charged so it 
Smelts alternate layers of a lov-esrbon, lov-silicon iron, and a high-carbon, 
high-silicon iron. When these are tapped in proper proportion Bad sequence, the 
resultant iron has the Improved properties that would be expected from inoculated 
iron. 

b« Unlike Turbovokiy's proposal in thin name issue, Xbarokiy'o idea requires only a 
single furnace, but is more complicated and probably vould be less reliable. 
Certainly Ztarskiy’s method vould be much more difficult to carry out in practice 
than a conventional Inoculation, The obvious desire of both men to avoid a 
conventional inoculation is rather strange, since it is a relatively simple 
operation with, for example, a small ladle addition of ferrosilicon, 

C0HF1DSHTIAL 
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c« The hardnesses reported are about vhat vc/uld be expected with an inoculated, iron 
of the carbon and silicon contents given. Usually such low-silicon irons with 


X about 35fc C axe not cupola melted in the U3 ; either an electric furnace or a 
duplex process would be used. With cupola iron, however, it would appear to be much 
simpler and easier to melt to a slightly higher carbon content, and then mate a 
small alloying addition in the ladle to bring the hardness and strength up to the 
desired values rather than to bother with such complicated procedure# as foreseen by 
Zbarsltiy. 

X 20. I 1 Goryuno v; Annealing Malleable lie n in liquid Media . Llteynoye Koitvodstvo 
(1952) VP lttjtel ‘ 

a. An interesting paper. ' An extremely rapid annealing treatment for (blackhesrt ) 
malleatle iron has been developed in the USP®, The main feature of this method 
is the use of a molten emit bath (barium chloride) for first-stage graphitisationj 
v under these condition*, only 30 minute* are required a* opposed vr> afchnmia of 
'several hours when the malleable iron 1* heated in a furnace. 

(1) The heating rate 1* naturally much more rapid in a salt bath than in a 
conventional atmosphere furnace or in a sand-packed box. 

X(2) Even with the seise holding time after reaching 1830*1, iron heated in a salt 

bath graphitites more rapidly than iron heated in ea atmosphere furnace or in a 
box. 

(35 At the euteetio temperature, the decomposition of combined carbon it practically 
in&tantaneou*. 

(h) preliminary quenching also accelerate* first-stage graphit nation. 

(5) On the other hand, heating in a salt bath has no effect on the time required 
for second-stage grsphitiratioc. 

(6) Plant tests showed pearlitic or pear litie -ferritic malleable iron bad a 

finer art more uniform structure if the first-stage graphitiiation had been 
cerx-c . . in a salt bath. Subsequent service tests on bearings g/>v* 

aatisfscw.y results for malleable-iron parts treated by the new method. 

(7) Annealing in salt baths at temperatures near the eutectic temperature gives 
flake graphite rather than the usual nodular temper carbon. 

>(b. As for as is hoove, salt baths are not used in the US for annealing malleable iron. 
Furthermore, the temperatures used for first-stsge gr»phitiiation are considerably 
X lower here (about 1550/l7£5*F) « Various steps have besn taken in the US , however, 
to shorten the annealing cycle of malleable iron. Continuous furnaces with 
atmospheric control have been introduced to eliminate the necessity for pots and 
packing and thus to accelerate the rate cr heating and cooling. "Short-cycle 
malleable*' with relatively low carbon and high silicon i<i used in sou* oases to tive 
iron that will graphitite more readily; small additions of elements such as 
biOTUth and boron may also be added to permit the use of such high silicon contents 
without having the iron gray as cast. Even with short-cycle malleable, however, about 
X ten hours at 11?y r are still allowed for first-stage graph! tiratlon. This type of 
malleable iron generally has about l.h/2.0 $ Si, whereas the highest silicon content 
in any of the irons investigated by Goryunov was 1.51$. Therefore the results 
obtained by Goryunov cannot be attributed to composition alone (the comparative tests 
with furnace heating indicate that trace elements are probably not involved). 
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. The claim that grapbitication i. sractieally * y or first- 

some scepticism, alt^ugh Massari has ^ 

stage graphitieation decxease^as the te^erature^ncre lhe time. 

“ 6 ^ at 2000 F * 


V S C Masnar!; r.rso hltltim Behavior ogJl*h *i£-£££' 
disc 231/232 


TAIS 57 US*?) PP 226/232» 


u a™*™ S^SSSSl* SJiSLSTtfSS °xSef 

^aphite^uld undoutedly ^^e^the^siolol of Snarl's 

So n ru«^2 e eT^S a h That 

ordinary anneal, A rough considerably lover ductility and toeghness 

published elsewhere tends to 3 J»diO-te expected in malleable iron, 

for the ,uick-eunealed iron than «•» “rt. form rather 

*£* S £sS£ 2«promife might he struct that vould give 

properties vith a shorter -than- normal graphl tiling treatment. 

Malleable Iron, Malleable Founders' Society (19**) 

H Inplanche; Ins principalea maladi es de la mal Vcab1 ^ JL : ~ c 

H ^Wdlisillc MiWnphiSue . "uuuerie no. 1" \&H> PP W/W’ 

no, 15» pp foa/^dL 

Use of Arc Welding in Construction , Avtogcnaoye tdo (1950) no. U, 


V I Mel'nlk; 

pp 23/25 

*• tS“2TiSS^ <S 2?3*™*S!Si £ -*»«!«- ! 

{1} Dealer* atill axe not vhclly convinced of the virtues cf velding. 

(2) Althdigh many goad eleatrodaa are being produced, there i* 

{ satisfactory all-position electrode for high-production velding (K*2A) , 

(3 > Many plants producing electrode, have difficulty in obtaining the necessary 
coating ingredients. 

w S TSSSStfFZZ? Z£Z% 

should be voried out, 

® sr.r^.r^-s^i« j^sstrrssi--. 

submerged-arc velding apparatus. 

<« airs; 

or substitute material as canvas la not safe. 

h w-Vnik seems to feel that the desires of the construction industry are net given 
b ' eS«^cSe«t!ofby the velding industry in general. Of his £ 

X»ain one that might be considers! to apply to tome extent in the US also is Al. 
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22. Ye Y Sokolov: Electrodes with equality Co atings and Their Production. Avtogennoye Delo 
( 1950 ) no. 11 , pp 26/29 " 

a. More or less of a review of some of the development work being done at the 
Experimental Welding Plant TsNII KPS. 

(1) Most of th<* article is devoted to coatings: factors affecting viscosity; 
addition of ferromanganese and other deoxldiiera; grain site; drying. 

X (2) The last part deals vith specific electrodes. Among other things discussed'. 

(a) Fioheyeo in veld deposits should not be considered at cause for rejection of 
the electrodes as they can be overcome by proper aging cf the electrodes 
before use. 

(b) Nov hard-surfacing alloys, which are in great demand, are -'-rationed. 
Compositions are given of three that have been introduced :>r application* 
requiring high hardness: 

hardness £ *Cr SB *T1 

Ro 58/62 5/53 22 /£? about 1.5 T.. 

Ro 55/60 3/3.5 20/23 about 1.5 1. 1/1.5 

Rc 24/27* ) 1.2/1.5 7. 5/9.5 ... I.0/1.3 

Rc 34/45** ) 

Rc 56 / 60 ***) 

* as annealed 
*-* as depoalted 
*-** as quenched and tempered 

(o) Some coomercial stainless-steel electrodes have given deposits with low 

elongation and strength, and with pronounced susceptibility to hot cracking. 
No connection could be found between these defects and chemical composition 
of the wire or coating. Welding conditions were also not a factor. The 
defective deposits were obtained with all grades except TsL-4, which has 
aolybdenun in the coating. Investigations showed that high properties 
and flawless deposits could he obtained if 5* Mo {or the corresponding 10* 
f erroac lybfl euun) were added to the coating of the 18-3 electrode, and 10* Mo 
to the coating of the 25-20 electrode. 

b. With ordinary mild-steel e'sotxodes, fisheyes and fissures are frequently observed 
in as-welded tensile specimens. These defects, resulting from hydrogen in the 
weld metal, ere removed by stress relieving. (Of course, another method of 
avoiding such defects is the use of electrodes with low-hydrogen coatings, which 
are not mentioned. ) Sokolov recommends aging for £0/25 days at room temperature, 

X. or 8/10 hr in boiling water, or 2/3 hr at 390/430°F. It is doubtful that either 
of the first two alternatives would remove such hydrogen, especially if the 
atmosphere were moist, o 

\ US requirements ore obviously more severe than those about which Sokolov is com- 
plaining, since ASTM A 233-48T for Mild Steel Arc-Welding Electrode* of the type 
under question includes a requirement for maximum hydrogen content of the weld 
deposits, 

c. The three hard- surfacing c Dispositions are similar in type to some of thole being 
v produced in the US although boron and, especially, titanium are not widely used 
' in electrodes of this type. 
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d, From the brief description of the difficulty with the stainless-steel electrodes 
it is believed that the trouble probably stems from the structure of the veld 
deposit. It hoe generally been observed In the US and elsewhere that such cracks 
are always store prevalent In fully austenitic than in partially ferritic 
deposits. Molybdenum appears to overcome tendencies toward cracking not only by 
forming ferrite in the weld metal but also by strengthening the austenite, got 
enough information is given for calculation of the percentage of ferrite, but 

5% Mo in an 18-8 deposit, or 10 ^ in a 25-20 deposit, would undoubtedly give a 
relatively large amount of ferrite. In this country satisfactory results are 
obtained with lesser amounts of molybdenum. (It is also possible to make other 
modifications in composition to obtain the 3 to 3 % ferrite genersOly considered 
desirable.) Certainly such large additions do not indicate any shortage of 
molybdenum. 

0 Riedxicht Weuere Entvlcklungt ••• auf dem Peblctc der rost- uad 

slurebestkndigen Sthhle. itetaiiwlrtschaft 21 (1; +i) pp Vcty/hll 

X L Zayen and w Lohaana: Schveissen der Elsenwarkstcffe , 2. edition, 
Dttaaeldorf (19**8) 

H & Thomas. Jrt Crack Sensitivity of Chioaium-Hiekei Stainless 
Weld Metal , ketal Progress $ (1548) pp'X757573 

e. it is In -'-resting that Sokolov mentions the fact that despite its growth and 
sucoesees, there are seme unsatisfactory phases of the welding-electrode industry 
in the USSR both in regard to quantity and quality. 

end 





